
 

 

 

Table 9. Average length (FL cm) for important resource species between 1989 and 2006. Average length ( L ) of animals in the 
exploited part of the population was calculated for each species at or above the length at first capture (Lc). Lmax is the maximum size 
observed in each sampling period. 

  1989-1994 1995-2000 2001-2006 

Species 

Lc 
 (cm) 

L  
 

Lmax  L  
 

Lmax  L  
 

Lmax % diff. 
89-94 & 

95-00 

% diff. 
89-94 & 

01-06 
 Groupers (Serranidae)

 Red hind 
(Epinephelus guttatus) 

Graysby (Cephalopholis cruentata) 

Coney (C. fulva) 
Snappers (Lutjanidae) 
Gray snapper 
(Lutjanus griseus) 
Schoolmaster  
(L. apodus) 
Mahogany snapper 
(L. mahogani) 

 Grunts (Haemulidae) 
Bluestriped grunt 
(Haemulon. sciurus) 
White grunt 
(H. plumieri) 
French grunt 
( H. flavolineatum) 
Wrasses (Labridae) 
Spanish hogfish 
(Bodianus rufus) 

21 

20 

20 

  

23 

22 

23 

  

19 

17 

16 

  

20 

27.3 (6.8) 

23.3 (3.9) 

22.0 (0.7) 

29.0 (7.0) 

26.2 (7.1) 

25.6 (2.1) 

24.2 (4.7) 

23.6 (10.0) 

18.6 (5.1) 

27.5 (3.6) 

60.0 

35.0 

30.0 

 

45.5 

45.0 

40.0 

 

35.0 

40.0 

22.5 

 

40.0 

27.1 (6.0) 

22.0 (2.4) 

21.8 (2.4) 

 

26.5 (5.8) 

25.7 (3.4) 

26.0 (2.2) 

 

24.2 (5.2) 

22.1 (5.4) 

17.2 (2.3) 

 

25.5 (2.4) 

60.0 

30.0 

26.0 

 

35.0 

40.0 

30.0 

 

38.0 

33.0 

25.0 

 

35.0 

 

26.8 (5.4) 

21.6 (1.8) 

21.9 (2.21) 

 

27.1 (7.5) 

25.7 (5.6) 

24.8 (5.3) 

 

23.8 (5.3) 

23.5 (6.7) 

17.4 (2.0) 

 

25.8 (2.6) 

43.0 

26.0 

26.0 

 

38.0 

40.0 

34.0 

 

35.0 

40.0 

22.0 

 

30.0 

-0.73 

-5.58 

-0.91 

 

-8.62 

-1.91 

+1.56 

 

0.00 

-6.36 

-7.53 

 

-7.27 

-1.83

-7.30

-0.45

 

-6.55

-1.91

-3.13

 

-1.65

-0.42

-6.45

 

-6.18
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DISCUSSION 


Our study represents one of the longest extant research projects in the Caribbean and 
provides a good insight in the natural and anthropogenic factors which have affected reef 
fish assemblages around the island of St. John over the past three decades. By 
systematically examining the spatial and temporal dynamics of the reef fish assemblages 
around St. John, we were able develop a statistically robust monitoring program that 
focused on reefs with high diversity. Monitoring focusing on high biodiversity areas 
reduces the variability that is inherent in any reef fish monitoring program. In addition, 
these locations have high biodiversity and conservation value and are therefore of great 
importance to resource management agencies such as the National Park Service, whose 
mission is “"...to promote and regulate the use of the...national parks...which purpose 
is to conserve the scenery and the natural and historic objects and the wild life therein 
and to provide for the enjoyment of the same in such manner and by such means as 
will leave them unimpaired for the enjoyment of future generations." (National Park 
Service Organic Act, 16 U.S.C.1.) 

Trends in reef fish assemblage characteristics in VINP over the past 17 years have been 
dominated primarily by storm effects. Fish monitoring of four reference sites (Yawzi 
Point, Haulover Bay, Tektite reef, and Newfound Bay) was initiated following Hurricane 
Hugo in 1989, the largest storm to pass the Virgin Islands in decades, which had a large 
impact on reef substrate, encrusting organisms (especially corals), as well as reef fishes. 
Similar impacts were documented following the second largest storm that passed the 
Virgin Islands during the past 20+ years, Hurricane Marilyn in 1995. Although these 
large storms damaged reef structure and decreased coral cover in shallow water, reef fish 
abundance and species richness recovered within 3-5 years following these impacts. 

During the past several years, the most profound changes in the reef fish assemblage have 
been shifts in trophic structure. Since 2000, the abundance of planktivorous fishes has 
increased, along with their proportion of total abundance, with the plantivorous 
damelfishes (Chromis spp.) being the dominant species responsible for this increase. 
Numerous factors may contribute to this shift, but the changes in benthic cover (the large 
decrease in coral cover and subsequent increase in algal cover) are probably large 
contributors. Additionally, reduction in habitat complexity associated with these biotic 
changes has likely affected the distribution and abundance of many reef fish taxa.  

The massive coral bleaching event in 2005, apparently had an effect on trophic structure, 
with a decline in planktivous fishes and increases in herbivorous fishes on all four 
reference reefs. Abundance increases were noted for small benthic herbivores (benthic 
damselfishes) and large mobile herbivores (parrotfishes and surgeonfishes). These 
increases in herbivore abundance are likely correlated with the increase in macroalgae 
cover as a result of this bleaching. 
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Comparisons of assemblage metrics inside and outside VINP showed no difference in 
species richness or biomass, suggesting that the park is not functioning effectively as a 
protected area for reef fish assemblages. Overfishing throughout the USVI has had 
profound effects on the resources within the national parks. The reef fish assemblage in 
the U.S. Virgin Islands has suffered the loss of large predators and a decline in abundance 
across all trophic levels resulting from years, if not decades, of overfishing. This release 
from top-down control has likely increased the importance of bottom-up processes, such 
as disturbance events and habitat loss. 

Predatory fishes have been documented to provide strong regulatory effects in reef 
systems (Hixon 1991, Bascompte et al. 2005) and have experienced large changes in 
abundance over decades throughout the Caribbean (Jackson et al. 2001, Pandolfi et al. 
2005). Large fishes, particularly the intensively harvested grouper and snappers, 
experienced declines in the Virgin Islands prior to the establishment of NPS monitoring 
programs (Beets and Rogers 1997, Beets and Friedlander in prep). During the 17-year 
monitoring period, the frequency of occurrence of large groupers in samples has declined 
and remained very low since 2000. A mid-sized grouper, red hind (Epinephelus guttatus), 
has shown an increase during recent years, likely in response to the spawning aggregation 
closure enacted in 1990. Small groupers have increased during recent years, probably due 
to ecological release in response to sustained low numbers of larger groupers. 

Although this report provides a valuable perspective on reef fish monitoring, we cannot 
over-emphasize that the period of analysis is a short-term view of fish assemblages that 
have changed greatly during the past several decades. Monitoring must be framed in the 
context of these changes. Several publications have presented information and data 
comparisons on the changes in reef fish populations and assemblages around St. John and 
throughout the Virgin Islands (Appeldoorn et al. 1992, Beets 1996, 1997, Beets and 
Rogers 1997). For several species, such as large groupers and snappers, we are currently 
monitoring variations in very low abundances relative to historical abundances. Some 
species, such as the well-documented case of Nassau grouper (E. striatus), are even 
approaching local extinction (Beets and Rogers 1997; unpubl. data). Many species 
declines are due to overfishing, which has great effects on reef fish assemblage and coral 
community structure (e.g., ‘phase shifts’, see Hughes 1994). Numerous species, 
especially large predators, are less abundant, less frequent in samples, and have lower 
average lengths than recorded in previous decades (Beets 1997). Spawning aggregations 
have been extirpated and herbivorous fishes have increased proportionally in samples as 
higher-order predators have declined. Much of this change is due to fishing effort, which 
has continued in Virgin Islands National Park, and is compounded by the increases in 
coastal development, storm damage, and other natural biological factors (coral diseases, 
coral bleaching).  

This analysis provides additional support to the evidence that resource conditions inside 
VINP are similar to the degraded conditions outside of the park, which has been 
presented in previous publications. Overfishing has had obvious and documented effects 
on reef fishes. Although additional information is needed on the resources, and 
specifically on exploited species and the level of fishing effort in park waters, there is a 
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urgent need for stricter management regulations within Virgin Islands National Park. The 
lack of evidence of protection of reef fishes suggests that conditions within the park are 
as poor as outside park boundaries and that stricter regulations are warranted.  
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